The mercaptobenzoyl proline (MBP) derivatives (17 and 19) was carried out using reported procedures (5) as show in Scheme S2.
Supplemental material Scheme S2. Synthesis of captopril derivatives S-MBP (17) and R-MBP (19).
Supplemental material Table S1 . Maximum percentage sequence identities for MBLs used in this study. 
C) Experimental section for synthesis

Material and Methods for synthesis
Except where stated, chemicals were from commonly used suppliers (Aldrich, Acros, Alfa Aesar, and TCI) and used without purification. Solvents (including dry solvents) for chemical transformations, work-up and chromatography were from Aldrich (Dorset, UK) at HPLC grade, and used without distillation. Silica gel 60 F254 analytical thin layer chromatography (TLC) plates were from Merck (Darmstadt, Germany) and visualized under UV light, or with potassium permanganate (KMnO 4 ) stain. Chromatographic purifications were performed using Merck Geduran 60 silica (40-63 μm) or prepacked SNAP columns on a Biotage SP1 Purification system (Uppsala, Sweden). Deuterated solvents were obtained from Sigma and Apollo Scientific Ltd.
1 H and 13 C NMR spectra were recorded using a Bruker Avance 400 MHz spectrometer. Chemical shifts are in ppm relative to the solvent peak (6), and coupling constants (J) are reported in Hz to the nearest 0.5 Hz. Where conformational isomers were present only the major signals are reported. Low Resolution (LRMS) mass spectrometry data (m/z) were obtained using a Waters LCT Premier instrument with an ESI source and Time of Flight (TOF) analyzer. Fourier transform Infrared (FT-IR) spectra were recorded on a Bruker Tensor 27 instrument. Absorption spectra were recorded on a Varian Cary 4000 UV-Vis spectrophotometer using an 1 mL quartz cuvette. Optical rotations were recorded on a Perkin Elmer 241 Polarimeter. HPLC analysis was run on a Waters Acquity UPLC equipped with a Phenomanex Luna 5 μM C18 column (75 x 4.60 mm) using a gradient of 100% solvent A → 100% solvent B (solvent A: 10% MeCN in H 2 O containing 0.05% formic acid; solvent B: 100% MeCN containing 0.1% formic acid), flow rate = 0.6 ml/min and UV detection at 254 nm.
Synthesis
(2R)-1-((2S)-3-(Acetylthio)-2-methylpropanoyl)pyrrolidine-2-carboxylic acid (7) (3) 7 was prepared according to the reported procedure (2): (S)-3-thio-2-methyl-propionic acid (5, 1.62 g, 10 mmol) was dissolved in CH 2 Cl 2 (20 mL) and cooled to 0 C. Thionyl chloride (725 µL, 10 mmol) was added dropwise; the reaction was slowly warmed to room temperature (r.t.), then stirred overnight. Volatiles were removed in vacuo and the remaining oil re-dissolved in CH 2 Cl 2, which was evaporated to remove any remaining SOCl 2 . The crude acetyl chloride (6) was dissolved in CH 2 Cl 2 (20 mL), afterwhich D-Pro-OH (1.15 g, 10 mmol) was added, followed by the addition of Et 3 N (4,18 mL, 30 mmol). The reaction was stirred at r.t. for 16 hours. The reaction was quenched by the addition of 1M HCl (20 mL). After extraction and separation of the layers, the organic layer was dried over Na 2 SO 4 , filtered and concentrated in vacuo. The crude product was purified by column chromatography (CH 2 Cl 2 /MeOH/AcOH, 9:1:0.05) to give the 7 as a colorless oil (453 mg, 17%). R F = 0.3 (CH 2 Cl 2 /MeOH, 9:1:0.05). Analytical data were in accord with literature values (3). (10) (4) (9) and (10) 9 was prepared according to the literature procedure (4): (2R)-methyl 3-(acetylthio)-2-methylpropanoate (8, 880 mg, 5.0 mmol) was dissolved in a mixture of 1M HCl (15 mL) and THF (1 mL) and heated to 95 C. The reaction was stirred at the indicated temperature for 4 hours (full conversion according to TLC analysis), after which the reaction was cooled to r.t. and extracted with CH 2 Cl 2 (3 x 20 mL). The combined organic layers were dried over Na 2 SO 4 , filtered and concentrated in vacuo to yield the desired compound 9 as a colorless oil (595 mg, 99%). R F = 0.15 (cHex/EtOAc, 1:1). The crude (2R)-3-Mercapto-2-methylpropanoic acid was used in the next step without purification.
Acylation of crude (2R)-3-mercapto-2-methylpropanoic acid (9), was performed according to the literature procedure (4). To a solution of 9 (595 mg, 5.0 mmol) in H 2 O (15 mL), cooled to 0 C, were added in three portions Ac 2 O (1.42 g, 15.0 mmol) and 1M NaOH (3 x few drops). The reaction was stirred at until starting material was completely consumed as judged by TCL (4 hours). The reaction was acidified to pH 2 by the addition of HCl (1M) and extracted with CH 2 Cl 2 (2 x 30 mL). The combined organic layers were dried over Na 2 SO 4 , filtered and concentrated in vacuo. The crude product was purified by column chromatography (cHex/EtOAc, 1:1 1:3) to give (10) as colorless oil (692 mg, 85%). R F = 0.15 (cHex/EtOAc, 1:1). (Note 10 has a similar R F as compound 9, but with a different staining behavior with KMnO 4 ). A solution (2R)-3-(acetylthio)-2-methylpropanoic acid (10, 162 mg, 1.0 mmol) in CH 2 Cl 2 (3 mL) was cooled to 0 C after which SOCl 2 (73 µL, 1.0 mmol) was added slowly. The reaction was slowly warmed to r.t.; then stirred overnight. Volatiles were removed in vacuo and the residual oil was redissolved in CH 2 Cl 2 and subsequently evaporated-off to remove residual SOCl 2 . The crude acetyl chloride (11) was dissolved in CH 2 Cl 2 (5 mL) where after L-Pro-OH (115 mg, 1.0 mmol) was added, followed by the addition of Et 3 N (418 µL, 3.0 mmol). The reaction was stirred at r.t. for 16 hours. The reaction was quenched by the addition of 1M HCl (5 mL). After extraction and separation of the layers, the organic layer was dried over Na 2 SO 4 , filtered and concentrated in vacuo. The crude product was purified by column chromatography (CH 2 Cl 2 /MeOH/AcOH, 9:1:0.05) to yield 12 as a waxy solid (123 mg, 47%). R F = 0.1 (cHex/EtOAc, 1:1 2-(Acetylthio)benzoic acid (15) (7) 15 was prepared according to the literature procedure (5): A mixture containing thiosalicilic acid 14 (1.0 g, 6.49 mmol), acetic acid anhydride (0.73 mL, 7.74 mmol) and acetic acid (3 mL) was heated to
